Blackouts (periods of alcohol-induced anterograde amnesia) are common among young adults and place individuals at significant risk for alcohol-related harm; thus, researchers have advocated for increased efforts to educate young adults on blackouts. This qualitative study examined college student knowledge of blackouts as well as their ideas for intervening on blackout drinking behavior in order to inform prevention and intervention efforts. College students who had experienced a blackout in the past 6 months participated in eight focus groups, stratified by gender (N ϭ 50, five to eight/group, 56% female). Discussions followed a semistructured agenda. Audio recordings were transcribed verbatim and coded using applied thematic analysis. Themes related to knowledge were reviewed in comparison to the empirical literature. Empirically derived risk factors for blackouts included biology (e.g., genetics, biological sex), drinking behavior (i.e., rate of consumption), other drug use, and "indirect" influences (e.g., pregaming, drinking location). Participants' knowledge of the risk factors for blackout was inconsistent and, in some cases, inaccurate. While participants generally understood the behavioral risk factors for blackouts, they demonstrated less understanding of the role of genetics, biological sex, drinking speed (vs. quantity), and other drug use. They also identified dehydration and sleep as perceived risk factors for blackout. They suggested avenues for intervention at the policy (e.g., amnesty policies), peer (e.g., expressing concern), and individual (e.g., education) levels. College students with a history of blackout have limited understanding of the biological risk factors for blackout. These knowledge gaps represent targets for intervention. Findings indicate promise for blackout-specific interventions.
"Blackouts" are periods of alcohol-induced anterograde amnesia, in which individuals participate in but cannot remember events that happened while they were drinking (White, 2003) . They occur when the transfer of information from short-term to long-term memory is disrupted in brain regions involved in encoding, including the hippocampus and prefrontal cortex (Rose & Grant, 2010; White, 2003) . Blackouts are especially common among young adults, with lifetime prevalence rates around 50% among those who drink, and they place individuals at significant risk for alcohol-related harm (Hingson, Zha, Simons-Morton, & White, 2016; Wetherill & Fromme, 2016) . Given the risks associated with blackouts, researchers have called for increased efforts to educate young adults about the nature and consequences of blackouts in order to reduce their likelihood of experiencing alcohol-related harm (Hingson et al., 2016; Wetherill & Fromme, 2016; Wilhite & Fromme, 2015) .
Despite this call, studies to date have not examined what young adults already know about blackouts. Rather, research has focused on experiences with and subjective reactions to blackouts (Hartzler & Fromme, 2003; White, Signer, Kraus, & Swartzwelder, 2004; as well as predictors and consequences of blackout experiences (Wetherill & Fromme, 2016) . Increased awareness of young adults' existing knowledge may inform prevention and intervention efforts by identifying gaps in their understanding. Similarly, consideration of their own ideas for intervention may improve feasibility and/or acceptability of intervention efforts. This study used qualitative methods to examine college student knowledge of the risk factors for alcoholinduced blackouts. Their understanding was then compared to the literature to identify gaps that may inform prevention and intervention efforts (for reviews, see Rose & Grant, 2010; Wetherill & Fromme, 2016; White, 2003) . This literature is reviewed briefly below.
Both behavioral and biological factors increase risk for blackout (Wetherill & Fromme, 2016) . In terms of behavior, absolute drinking quantity is a strong predictor of alcohol-induced memory impairment; however, blackouts occur primarily as a function of a rapid rise in blood alcohol concentration (BAC; Rose & Grant, 2010; White, 2003) . This implies that any behavior that quickly increases BAC (e.g., taking shots, chugging) may also increase the likelihood of blackouts. As such, a number of social and environmental influences that contribute to rapid drinking may increase risk for blackouts (e.g., pregaming, drinking games; see Wetherill & Fromme, 2016 , for a review). However, one would expect drinking quantity and/or speed to account for this association. In contrast, several drugs (e.g., benzodiazepines) are also capable of producing memory impairment, which may potentiate alcohol's negative effect on memory (Weathermon & Crabb, 1999; White, 2003) . Thus, couse of alcohol and other drugs may also increase blackout risk.
In terms of biological risk factors, the heritability rate for blackouts is 53% among those with a lifetime history of blackout and 58% among those who experienced three or more blackouts in a year (Nelson et al., 2004) . Prenatal alcohol exposure is also associated with higher rates of blackouts among offspring at age 21 years, independent of other pre-and postnatal environmental factors (Baer, Sampson, Barr, Connor, & Streissguth, 2003) . Consistent with these findings, research suggests that some individuals may be born with a vulnerability to alcohol-induced memory impairment. Specifically, substance-naive individuals who later report blackouts exhibit atypical neural activity during inhibitory processing (Wetherill, Castro, Squeglia, & Tapert, 2013) . However, behavioral factors (i.e., earlier drinking onset and repeated episodes of heavy drinking) also increase risk of memory impairment (Marino & Fromme, 2016; Weissenborn & Duka, 2003) . Thus, biological vulnerability to blackout may be exacerbated by repeated heavy drinking behavior (Wetherill & Fromme, 2016) . The extent to which young adults are aware of this preexisting vulnerability is unclear.
The aims of this qualitative study were threefold. The first two aims were to determine (a) college students' definitions of and distinctions between blackout drinking experiences and (b) their subjective evaluations of alcohol-induced blackouts. Given the detail associated with qualitative data analysis and reporting, data for these first two aims are described elsewhere (Merrill, Miller, DiBello, Singh, & Carey, 2018; Miller et al., 2018) . The final aim, which is the focus of this article, was (c) to assess young adults' knowledge of the risk factors for blackouts, as well as their ideas for intervening on blackout drinking behavior, in a sample of college student drinkers with blackout experience. College students were identified as a population of interest based on the prevalence of blackouts on college campuses (Wetherill & Fromme, 2016) . A qualitative research method was chosen to establish a range of possible responses that were not introduced by the research team. Qualitative methods also provide greater depth of understanding, in that participants are able to explain and provide caveats to their perceptions. Participants' knowledge was then compared to the literature (Rose & Grant, 2010; Wetherill & Fromme, 2016; White, 2003) to identify gaps in understanding that may inform prevention and intervention efforts.
Method

Participants and Procedure
Participants from a Northeastern city in the United States were recruited from the community and local colleges using flyers. Flyers provided interested participants with a link to the eligibility screening survey, which they completed online from remote locations. Eligibility criteria included full-time college enrollment and experience of a blackout (i.e., inability to remember what happened the night before because they had been drinking) in the past 6 months. Those who were interested in participating then indicated their availability online from a list of options and provided their contact information so a research assistant could confirm their eligibility as well as their appointment date and time. Participants (N ϭ 50, 56% female; see Table 1 ) were scheduled for one of eight focus groups, which were stratified by gender to facilitate discussion of sensitive topics (Ulin, 2005) . Consistent with recommendations (Krueger & Casey, 2014) , five to eight participants attended each group, with an average of six per group. We reached saturation (i.e., no new data were being generated on topics of interest) after eight focus groups.
Participants provided written informed consent upon arrival to the focus group conference room. Focus group discussions, which lasted 48 -70 min, were led primarily by the first author, with assistance from a cofacilitator and note-taker (Ulin, 2005) . The note-taker recorded seating arrangements, time progressions, and individual participation. Groups followed a semistructured agenda (see Measures below). Debriefs, which were written immediately following each group, reviewed the tone of the group, strengths/ weaknesses of facilitation, major themes, whether new information was learned, and degree of participant consensus. Discussions were audio recorded, and recordings were professionally transcribed verbatim using individual voice identifiers. After focus group discussions, participants completed a brief questionnaire and received $40 for participation. The institutional review board approved procedures.
Measures
Focus group agenda. Questions designed to elicit responses to the research questions addressed in this article included, "What increases the likelihood of blackouts? If you were worried about a friend's blackout, what might you do? If campus/university officials wanted to help, what could they do?" Follow-up questions included, "What kind of drinking is likely to result in a blackout? How does other drug use impact the likelihood of blacking out? What aspects of your environment impact the likelihood of blacking out?" These questions were used to prompt discussion, only if it did not occur spontaneously.
Demographics. Participants provided descriptive data on their age, gender, year in school, and race/ethnicity. Blackout experiences. Participants indicated how many times in their lifetime they had been unable to remember things that happened while they were drinking. They then responded to a number of items assessing how often in the past 30 days they had This document is copyrighted by the American Psychological Association or one of its allied publishers.
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"been unable to remember things that happened while you were drinking" or "suddenly found yourself in a place you don't remember getting to." Response options ranged from 0 (never) to 4 (daily or almost daily). For descriptive purposes, responses were summed and dichotomized into yes/no categories of blackout in the past 30 days. Alcohol and other drug use. Data regarding participant alcohol and other drug use in the past month were collected for descriptive purposes (see Table 1 ). Alcohol use was assessed using the Daily Drinking Questionnaire (Collins, Parks, & Marlatt, 1985) , and alcohol-related consequences in the past 30 days were assessed using the Brief Young Adult Alcohol Consequences Questionnaire (Kahler, Hustad, Barnett, Strong, & Borsari, 2008) . Past month drug use was assessed using the Drug Use Screening Inventory (Tarter & Kirisci, 1997) .
Data Analysis
Data were analyzed using applied thematic analysis (Guest, MacQueen, & Namey, 2012) . To enhance the rigor and credibility of analysis, a preliminary coding structure ("codebook") was derived deductively from the focus group agenda and previous literature on risk factors for blackouts. First, two transcripts were coded independently by the first, second, and third authors. Open coding and marginal remarks were used to identify important, recurring topics that were not already included in the codebook, and analytical memos were used throughout data analysis to clarify and refine emergent themes. Specific subtype coding was finalized based on this first pass of data coding. Each remaining transcript was then reviewed and coded independently by two of the three reviewers, and discrepancies were resolved via discussion to bring master codes into 100% agreement. Master codes were entered into NVivo10 (QSRInternational, 2010) by the third author and double checked for accuracy by the first or second author. The first and second authors triangulated impressions of codes to determine coherent patterns (or "themes") within the data. Themes related to knowledge were then reviewed in comparison to the empirical literature. Empirically derived risk factors for blackouts included biology (e.g., genetics, biological sex), drinking behavior (quantity, speed), and other drug use (Rose & Grant, 2010; Wetherill & Fromme, 2016; White, 2003) . Risk factors described as increasing risk of blackout through their influence on drinking quantity or speed (e.g., pregaming, drinking games) were categorized as "indirect" influences. Risk factors that have not been identified empirically as predictors of blackouts in the literature were categorized as "perceived" influences (see Table 2 ).
Results
Participant demographics and descriptive blackout data are depicted in Table 1 . A list of participant (P)-identified risk factors for blackouts, the number of focus groups (FGs) that Note. HED ϭ heavy episodic drinking (4/5ϩ for women/men); HID ϭ high-intensity drinking (8/10ϩ for women/men).
This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly. "I think the common combo seen at colleges is weed plus alcohol, and I think that influence-the two interact in a way that, at least in my experience, makes everything just even more fuzzy and the likelihood of blacking out even higher." (FG6/P1, female, 20 y) Decreases risk 5 "I feel like, if I smoke weed or whatever, I'm gonna probably drink less, then be less likely to have a blackout." (FG2/P2, male, 20 y) Unclear 2 "In my opinion, smoking after you drink wouldn't necessarily make it more likely or less likely to blackout. I think the alcohol is usually the main thing that determines that. Then smoking, maybe your mood might be a little different or-I don't know. Obviously things changed, but I think in terms of memory it doesn't change that much. I don't know for sure." (FG6/P6, female, 20 y) Indirect influences Cultural influence 4 "I think it's definitely-I think you're definitely right because, at least where I'm from, we don't have a word for blacking out, even. No one ever tries to get that drunk, even by accident, really. I think definitely it's a cultural thing that makes people want to have that experience, be around it." (FG3/P4, male, 19 y) Peer influence "Another factor that might increase your likelihood of blacking out is how early you start partying. If there's a pregame at 7:00, you're screwed." (FG3/P6, male, 18 y) Drinking games a 7
"With the competitive thing, if you're playing a game. Sometimes I'll be playing the game, and I'm like, 'Okay, I know I'm gonna end up blacking out because this game is gonna force me to drink a lot more.' I think that there are certain times where I've expected it to happen to myself, but only because I'm doing something that's making me drink more than I normally would." (FG1/P6, female, 21 y) Accessibility 8 "If there's unlimited alcohol, the chances that someone blacks out are higher." (FG3/P1, male, 20 y) Location 7 "It's more the environment I'm in. Say we're at a sports a bar watching the Patriots, and they win. Then it all escalates faster. It seems like, if I'm in a more upbeat environment-like downtown or out-I'm more likely to blackout than if we're drinking at my house or at a friend's house." (FG1/P2, female, 22 y) Events 7 "Just big events-events you've been looking forward to, ironically. The most-it's the funniest thing. The fact that you're looking forward to something, and you end up not remembering any of it." (FG2/P3, male, 19 y) Cost 4 "If you know you're going to a club where the drinks will be expensive, if you're pregaming, you're gonna drink a lot before you go. . . . From my own personal experience, I'd say probably my first real blackout was in that situation, where I was at a friend's birthday party pregaming, and we're going to a club after." (FG5/P4, female, 18 y) Drinking motives a 4 "I also think it's attitude. Some people decide they want to really get drunk, and that's where you get in trouble because you have the tendency to overdrink, more than you would normally." (FG4/P3, male, 21 y) Emotions 3 "When I would feel super down or sad, then I was like-I've always been shown that you're supposed to drink when you were sad, ever since I was a little girl. Like in TV shows. I immediately reach for a bottle of wine when I feel down. . . . And it's just like, it keeps going till you just wanna pass out and blackout, in a way." (FG1/P3, female, 21 y) This document is copyrighted by the American Psychological Association or one of its allied publishers.
identified each risk factor, and representative quotes are depicted in Table 2 .
Risk Factors for Blackouts
Biology. Acknowledgment of the biological risk factors for blackouts (e.g., genetics, biological sex) was inconsistent. Participants readily identified "drinking on an empty stomach" (FG7/P5, female, 21 years) as a risk factor for blackouts. Several participants alluded to tolerance, but the directionality was inconsistent: Some participants suggested that having higher tolerance is associated with increased risk of blackout ("because you're more comfortable at that blood alcohol level"; FG4/P1, male, 18 years), while others suggested that "if you binge drink after not having yourself be used to it, then you would be likely to blackout" (FG4/P3, male, 21 years). Only two participant comments indicated a potential knowledge of genetic vulnerability (see Table 2 ), but the one who explicitly linked her comment to genetics was prompted by the interviewer. Similarly, there were only two references to biological sex as a risk factor for blackouts, and both seemed to focus on sex differences in body type or weight (i.e., "a girl . . . of average build," "a 100-pound girl"). In line with this observation, the two groups that discussed sex as a risk factor were also the only two that identified weight as a risk factor.
Drinking behavior. Participants in each focus group demonstrated knowledge that blackouts occur as a function of having "more drinks in a shorter time" (FG3/P3, male, 18 years). However, there were more references to the importance of drinking quantity than speed. One participant noted that "it's also how much you drink compared to how much you normally drink; if you drink a lot more than you normally drink, then it's gonna induce memory loss" (FG8/P1, male, 20 years). Type of alcohol was identified as a risk factor for blackouts, such that "hard alcohol definitely gets you there a lot faster" (FG2/P1, male, 20 years). Participants in multiple groups also indicated that "not knowing what you're drinking . . . makes it more likely that you're gonna blackout. Say you drink some sort of punch, and you don't know what's in that. I mean, that could be 90% punch, but at the same time, you don't know if there's Everclear in that" (FG4/P6, male, 19 years). Beyond alcohol content, participants indicated that taste ("if it's yummy"; FG1/P4, female, 18 years) and combination of drink types ("mixing drinks"; FG2/P3, male, 19 years) would impact the likelihood of blackout.
Other drug use. In seven of the eight focus groups, someone characterized drug use as increasing the likelihood of blackout, and in six of those groups, someone else disagreed. Marijuana seemed to be the drug of most contention, with most participants indicating that marijuana use increases risk of blackouts, potentially because "weed makes you forget things by itself" (FG2/P4, male, 21 years). Fewer participants indicated that marijuana "generally makes me blackout less" (FG1/P6, female, 21 years), and some stated that they were not sure (see Table 2 ).
Among those who suggested that marijuana use would decrease the likelihood of blackouts, some asserted that it depends on the timing of use (before, during, or after drinking), but there was no consensus on which timing was optimal. Marijuana use before drinking was purported to prevent blackout because "it centers me a little bit more" (FG1/P6, female, 21 years), "I'm gonna probably drink less" (FG2/P2, male, 20 years), and "I don't feel alcohol is affecting me as much" (FG7/P5, female, 21 years). Similarly, marijuana use after drinking was posited as protective because "it gives me time to cool down and reminisce" (FG1/P1, female, 18 years) and "it kind of sobers me up" (FG4/P2, male, 19 years). One participant suggested that marijuana's impact on blackouts depends on "when you make the decision to start smoking. If you're still in a party setting and you're still pretty drunk and you decide to smoke, then maybe you'll get sick or you'll just get really drunk. I think if it's later on and you're not necessarily in a party setting anymore . . . then you probably will not be as intense," which she clarified as meaning that you would be less likely to experience a blackout (FG6/P2, female, 20 years).
Participants also indicated that use of caffeine, antibiotics, cough medicine, pain killers, Xanax, and cocaine with alcohol would increase the likelihood of blackouts. One participant suggested that the night she unintentionally combined alcohol with cough medicine was "probably the night where I can't remember for the longest period of time" (FG5/P4, female, 18 years). There was less disagreement about the risk-enhancing effects of these drugs, although participants in two groups suggested that stimulants decrease the likelihood of blackouts-"cuz I'm focused" (FG4/P3, male, 21 years).
Indirect influences. Participants identified a number of risk factors that increase the likelihood of blackouts due to their influence on drinking quantity or speed. These included inexperience with drinking, peer and cultural influences toward heavy drinking, pregaming, drinking games, ready accessibility of alcohol, drinking location, "big" events, cost, drinking motives (drinking to get drunk and drinking to celebrate), and emotions (depression, discomfort, anxiety). They also identified dehydration and sleep/ "Whether you're really tired or not. I think it will make you experience the alcohol differently. In a way that it seems like your memory is more fuzzy the next day." (FG6/P5, female, 21 y) Dehydration 3 "If you're dehydrated. I just always feel like, if I haven't drank a lot of water that day, I get drunker faster than if I'm well hydrated." (FG7/P8, female, 20 y)
Note. FG ϭ focus group; k ϭ number of focus groups in which this risk factor was discussed; P ϭ participant; y ϭ years of age. a Identified as a risk factor for blackouts in Wetherill and Fromme (2016) , Rose and Grant (2010) , and/or White (2003) .
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fatigue as risk factors for blackout. Examples of participant views, which may inform intervention efforts, are depicted in Table 2 . Noted below are comments specific to blackouts, as opposed to heavy drinking. Although peer pressure was the most common form of social influence discussed, one form of social influence seemed specific to blackouts. That is, participants suggested that individuals might be more likely to have a blackout while drinking with close friends because "you put your guard down, so you drink more alcohol, which could lead to more blackouts" (FG6/P2, female, 20 years). Also, "they would take care of you" if you did black out (FG7/P5, female, 21 years). Participants also identified cultural influences on blackouts, which they attributed largely to the idea that "the media portrays the binge drinking blackout culture in a positive light" (FG4/P3, male, 21 years).
Pregaming was identified as a risk factor of blackout; however, participants seemed to suggest a pregaming by destination/availability interaction, such that the extent to which pregaming leads to blackouts may depend on the next planned drinking location and the accessibility of alcohol at that destination. Specifically, one participant stated, "In terms of accessibility-if [alcohol]'s available to you and it will continuously be available, at least for me, I'll take it more slow. If there's this feeling of, 'I have to reach a certain sweet spot to-to get to where I need to be,' that's when it usually becomes dangerous" (FG1/P7, female, 21 years).
Drinking location was also discussed primarily in the context of how it impacted access to alcohol. However, one discussion that was unique to blackouts involved familiarity. Specifically, one participant suggested that individuals may be more susceptible to blackouts in an "unfamiliar place" (FG2/P5, male, 20 years). In response, another participant suggested that this may be because "there's no landmarks" or contextual cues "to really grasp onto as like a full memory" (FG2/P3, male, 19 years).
Several events were cited as increasing the likelihood of blackouts, including spring break, formals, and concerts. However, in one participant's words, "The one time I can think of where it's not so much about-or it's partially about what you drink, but it's also about if you blackout or if you puke or anything would be your 21st. On your 21st, your friends are like, 'It's your 21st-you better blackout or you better puke. It needs to be crazy somehow'" (FG5/P2, female, 20 years). Another participant agreed: "There's this idea that you're expected to blackout" on your 21st birthday (FG5/P5, female, 21 years).
Finally, participants in multiple groups acknowledged some degree of unpredictability in blackout: "I feel like sometimes you could have two nights where you drink the exact same amount of alcohol, and everything leading up is exactly the same, and one time you'll blackout and one time you won't. I feel like it's kind of, 'Let's drink that amount.' Maybe you blackout; maybe you don't" (FG5/P2, female, 20 years).
Avenues for Intervention
The gaps in knowledge described above highlight potential avenues for intervention (see Discussion). However, we also asked participants what a friend or campus/university official could do to help someone avoid a blackout, if they wanted to do so. A list of participant-identified avenues for intervention, the number of focus groups that identified each idea, and representative quotes are depicted in Table 3 .
From the friend perspective, the most immediate action was preventing additional drinking during the event. Some participants suggested they can anticipate a friend's blackout: "I can tell by their acting, they're gonna blackout, which means you need to take these precautions or whatever" (FG1/P6, female, 21 years). In two groups, this seemed to indicate the need to take care of one's friend: "You kind of just have to be there for them" (FG4/P6, male, 19 years). Participants in three separate male groups said they would "just tell them that you think they've had enough" (FG8/P1, male, 20 years) and, "aside from that, it's up to them" (FG4/P1, male, 18 years). Other strategies involved distraction (e.g., getting food, doing something else they enjoy) or taking them home: "There's other ways that you can keep your friend from drinking. Like, if he wants to go play a game-a drinking game-you can be like, 'Let's go do something else instead.' Getting food is a big one: 'I'm hungry. Let's get food'" (FG3/P4, male, 19 years).
Beyond the night of the blackout, the most common approach for helping a friend was having a conversation while sober: "I'd say just like a heart-to-heart convo would be the best way to approach it. . . . Just offering yourself up as a resource with as little judgment, obviously, as possible" (FG2/P3, male, 19 years). One participant indicated that her personal experience with friends expressing concern about her blackouts was enough to motivate her to change her drinking behavior (FG5/P4, female, 18 years). While most participants seemed to agree that this was a good idea, some stated that they would not know how to approach it: "I've been trying to figure out a way to be like, 'Yo, stop drinking.' I also feel like that could . . . backfire in a number of ways . . . I don't really know what I would say" (FG5/P3, female, 18 years). As an alternative to direct conversation, two participants in one group indicated that subtle disapproval might suffice: "Some people, when they're sharing their stories, think it's really funny-like, 'Oh, it was such a good story.' If you're much more disapproving, then they're less likely to feel pride in what they're saying" (FG3/P5, female, 19 years). Similarly, one participant indicated that friends can plan an evening that is less prone to heavy drinking to help their friends avoid blackouts (e.g., "some people will be less likely to get blacked out in a really chill environment"; FG5/P2, female, 20 years).
When asked what campus/university officials could do, at least one participant in all male focus groups seemed to suggest "not much" (FG2/P5, male, 20 years)-because young adults "don't like authorities" (FG4/P2, male, 19 years) and "people are still gonna drink" (FG8/P1, male, 20 years). Across focus groups, the majority of ideas centered on "creating a safer drinking environment" (FG2/P1, male, 20 years)-by providing people to talk to confidentially and implementing campus alcohol policies that promote safety in the context of drinking. Participants in one group indicated that certain resources (e.g., cups with standard drink lines) may also be helpful. Only one group generated ideas that seemed specific to blackouts, as opposed to heavy drinking in general. Specifically, one female participant indicated a need to change the drinking culture, specifically college students' normative perceptions of blackouts (see Table 3 ). In the same group, participants expressed interest in learning "what a blackout does to your brain," particularly in the "long run" (FG6/P1, female, 20 years). "You know it's bad for you-or for someone, but you This document is copyrighted by the American Psychological Association or one of its allied publishers.
This article is intended solely for the personal use of the individual user and is not to be disseminated broadly. Oh, let's go regroup in your room.'" (FG4/P1, male, 18 y) Take care of them 2 "I can tell by their acting they're gonna black out, which means you need to take these precautions or whatever. Most of my friends aren't the type that throw up anymore, but if you have a friend who always throws up and they black out, you make sure you get them to a place where that's okay." (FG1/P6, female, 21 y) "I feel like the only thing you can do is just bother them, just watch them throughout the night. You can't really stop someone from drinking without taking the cup out of their hand. You kind of just have to be there for them." (FG4/P6, male, 19 y) Talk to them when they're sober 7 "I just have one friend who-She's not an alcoholic at all. She just really is bad at drinking. Now, every time I go out, I'm like, 'All right, don't keep up with me today. You're gonna go-,' even when we're sober, so that she understands. And it's kinda working, but not really. Cuz she still-every time-blacks out and, in the morning, is like, 'I'm so sorry. I don't know how to drink. I need to get better at it.' I'm like, 'You don't need to get better at it. Maybe just drink less.'" (FG1/P2, female, 22 y) "Tell them that you're worried about them because they're-And you can tell them the dangers of blacking out in terms of what you can do to your body and what you could possibly get yourself into on a drunken night that you don't remember. You could get in the car. . . . You have to put themselves in that position and make them think about the decisions they're making and if it's really worth it or not." (FG8/P2, male, 18 y) Don't glorify it 1 "It definitely makes a difference, in my head, how you react to them telling you that they blacked out. If it's a friend who you think has a problem, blacks out a lot, then you shouldn't really be, like what we said earlier, neutral about it. You should be like, 'Oh, that's not so good,' as opposed to being like, 'Oh, okay.'" (FG3/P4, female, 19 y) Change the drinking scene 1 "Maybe consider the scene that you're going to. You could get blacked out in any circumstance, but you're probably less likely-I guess it depends on the person. You could look at your friend and be like, okay, this person's less likely to get totally blacked out or drunk in this circumstance, so let's maybe work that into the rotation." (FG5/P2, female, 20 y) Campus level There's not much they can do 4 "I don't feel like they really can do anything, other than tell them that they're on academic probation or something like that and frighten them into not blacking out or not even drinking. . . . I don't feel like there's anything else they could really do, other than give them an incentive to not drink." (FG8/P1, male, 20 y) Provide people to talk to confidentially 7 "Yeah, I think someone to talk to without repercussions or, maybe, without giving them your name or something like that-something where you feel safe and anonymous." (FG1/P1, female, 18 y) "I feel like confidentiality would be a big part, if [the campus/university] wanted to actually get anything done, cuz everyone will be afraid of getting in trouble somehow. Just try to reach out to the person. If they want help, then they'd get it. If they didn't, then they don't." (FG4/P3, male, 21 y) Provide resources 1 "I think, at one point, they were giving away cups that had lines on it to mark levels of alcohol depending on what you were drinking, and I haven't seen those in a really long time. That would be really, really nice, I think personally, cuz I just never really know how much it is. When I blacked out, I was like, 'I have no idea what that limit was or at what point I was that made me black out.' Stuff like that, if it didn't have a stigma behind it-cuz I feel sometimes using that kinda cup is just like, 'Okay, so you have to count how many you have.' If it was more used, it would be nice." (FG7/P1, female, 21 y) Institute policies that promote a safe drinking environment 4 "I'd say something positive that the university has going on is [emergency medical services], and the amnesty policy I think, where you don't get in trouble for it if you do call [emergency medical services]. It's there for your safety-because they'd rather have you be alive versus you be too scared to call and have something worse happen to you." (FG5/P4, female, 18 y) "I think it's actually healthier to have more of a free environment, where people make their own decisions and learn from their mistakes. But [this school] is good, in that the [resident hall leaders] don't get us in trouble for drinking, and they're there to talk to us if we need and stuff like that. It's good to have resources rather than punishments." (FG8/P3, male, 19 y) Change the drinking culture 1 "It doesn't really matter if those resources are available if there is a very strong culture-drinking culture in college, where everyone thinks it's fine if you blackout-you don't feel like you need help if you do blackout really, really regularly. I don't really know how you do this, but if there was any way to change the culture in a way that you can drink and that's fine, but to do it responsibly and to know when you yourself should be worried. Because I think, at the end of the day, that person needs to accept that maybe they do need help. I think part of-maybe the culture of drinking in college doesn't necessarily encourage that." (FG6/P2, female, 20 y) Provide education on blackouts 1 "I also think just like knowing what a blackout does to your brain. . . . What does that do in the long run? . . . Would be helpful in changing that culture. I don't know. I think, if they're blacking out regularly, they must not be concerned that it's having a long-term effect on their brain. I personally don't even-I assume it does, but I don't know what-if it does, or the severity of it, or whatever. Knowing that somehow would be good." (FG6/P1, female, 20 y)
Note. FG ϭ focus group; k ϭ number of focus groups in which this intervention idea was discussed; P ϭ participant; y ϭ years of age. This document is copyrighted by the American Psychological Association or one of its allied publishers.
This article is intended solely for the personal use of the individual user and is not to be disseminated broadly. 
Discussion
This study identified gaps in college student knowledge of blackouts, as well as their ideas for addressing this behavior, in order to inform prevention and intervention efforts. Collectively, the young adult college students in this study seemed to understand the basic behavioral risk factors for blackouts (i.e., drinking too much too fast). However, despite all having personal experience with blackouts, they demonstrated little understanding of why or how the actual blackout occurs. For example, only one participant in any of the groups mentioned blood alcohol levels, and there were mixed views on the role of tolerance. There was no specific mention of genetics or family history influencing blackouts, and references to sex seemed limited to differences in weight. The lack of discussion on sex differences in risk for BACs that could lead to blackout was particularly surprising, given well-documented sex differences not only in body structure (weight, body water) but also enzymes that impact alcohol metabolism (Frezza et al., 1990; Rose & Grant, 2010) . Thus, it seems there are gaps in college students' understanding of blackouts that may be amenable to intervention.
By far, the topic of most confusion was the interactive effects of alcohol and other drugs. Several participants perceived a protective effect of marijuana use against blackouts. This counters research indicating that young adults feel more "drunk" when alcohol is used in combination with marijuana (Lee, Cadigan, & Patrick, 2017) . It is also inconsistent with findings that combined use of alcohol and marijuana should compound memory impairment (Thoma et al., 2011; White, 2003; Winward, Hanson, Tapert, & Brown, 2014) . However, among regular (at least monthly) marijuana users, experimental data suggest that marijuana use reduces peak plasma ethanol levels following moderate doses of alcohol, a finding that authors attributed to slowed absorption of alcohol in the gastrointestinal tract (Lukas et al., 1992) . Additional research in this area is needed; however, if this is the case, use of marijuana within 30 min of drinking onset may dampen the increase of BAC among regular marijuana users. Although, theoretically, this could be "protective" against blackouts, this finding has not been replicated extensively and has been documented primarily in small samples of men. Notably, alcohol seems to have the opposite effect on the absorption of tetrahydrocannabinol (THC): Alcohol seems to increase absorption of THC on the ascending limb of the plasma THC curve, resulting in significantly higher plasma THC levels (Hartman et al., 2015; Lukas & Orozco, 2001) . If these effects are indeed related to absorption, then data may also support participant reports that the timing of use matters, as marijuana/alcohol use consumed on the same occasion but with longer delay between substances may not interact the same way.
In contrast to findings for marijuana, sedatives were identified unanimously as a risk factor for blackout. However, the fact that students are combining these drugs with alcohol may indicate a lack of appreciation for the danger of these drug interactions. Event-level data indicate that college students who frequently combine alcohol with other drugs experience more alcohol-related consequences than those who typically consume alcohol alone, and they experience more consequences on occasions during which the number of concurrent substances increases (Mallett et al., 2017) . Combining alcohol with stimulants, in particular, is associated with increased risk of becoming more intoxicated than planned and experiencing a blackout (Mallett et al., 2017) . Given these findings, the increased risk associated with concurrent alcohol and other drug use may be an especially important target for prevention and intervention.
A number of indirect influences on blackouts were identified (e.g., peers, drinking games), the majority of which have been linked to blackouts in previous research (Wetherill & Fromme, 2016) . There was also consensus that most of these risk factors are associated with blackouts because they are associated with drinking quantity or speed. However, participants also identified dehydration and sleep deprivation as risk factors for blackout. Dehydration has been linked to subjective perceptions of alcohol intoxication in previous research; however, exercise-induced dehydration was associated with weaker (not stronger) ratings of intoxication, and it was not associated with actual BAC (Irwin, Goodwin, Leveritt, Davey, & Desbrow, 2012) . Since "drinking water" is often recommended as a way to decrease the speed of alcohol consumption, and dehydration has been associated with hangover (Penning, McKinney, & Verster, 2012) , it is possible that some students misunderstand the rationale for drinking water with alcohol.
Similarly, participants in more than half the groups identified poor sleep as a risk factor for blackouts. This is consistent with findings from Goodwin, Crane, and Guze's (1969) study, in which participants identified "fatigue or not getting enough sleep" as a precipitant of blackouts. However, poor sleep has not been established as a predictor of BAC or blackouts in empirical studies. Thus, it is unclear if sleep (a) is affecting the subjective feeling of drunkenness or (b) has an impact on BAC or alcohol-induced memory impairment that has not been established empirically. Given documented associations between poor sleep and increased risk of alcohol-related consequences among college students (DeMartini & Fucito, 2014; Miller, DiBello, Lust, Carey, & Carey, 2016) , research examining the role of sleep in blackouts is encouraged.
Clinical Implications
From a clinical perspective, data suggest that current alcohol prevention and intervention programs may not be explaining risk and protective factors in a way that college students truly understand (e.g., they may not understand that women are at risk of higher BACs due in part to lower levels of alcohol dehydrogenase). While educational interventions are not generally effective in reducing college student drinking (Cronce & Larimer, 2011) , it is possible that information on a topic that is familiar but novel (i.e., blackouts) may be more impactful than information that is reviewed in depth in educational settings (i.e., alcohol use in general; Teigen, 1985) . Indeed, in their review of individualized interventions for college student drinking, Cronce and Larimer (2011) found some support for feedback interventions focused specifically on BAC, which is a core determinant of blackouts. Notably, while speed of alcohol consumption was discussed in This document is copyrighted by the American Psychological Association or one of its allied publishers.
every group, participants cited drinking quantity more often than drinking speed as a risk factor for blackouts; thus, some individuals may not grasp the importance of speed (vs. quantity) in determining blackouts. This may contribute to some participants' perceived lack of control over blackouts (e.g., "one time you'll blackout, and one time you won't") and, therefore, may be important to address in interventions. It is also clear that a number of young adult college students, some of whom reported combining alcohol with other drugs, do not understand alcohol's interactive effects with other drugs. Given the potentially fatal consequences of this misunderstanding, college students may benefit from more effective education in this area. Participants identified potential avenues for intervention at the policy, peer, and individual levels. In terms of policy, they suggested that supportive campus-level interventions (e.g., amnesty policies) may encourage students to reach out for help before reaching the point of blackout. Regarding peers, the idea that participants anticipate their friends' blackouts indicates promise for bystander types of alcohol interventions, where individuals are trained to recognize high-risk situations and, if appropriate, intervene (Coker et al., 2017) . However, some participants indicated hesitation to intervene on their friends' drinking, either in the moment or when the individual was sober, because they were not sure what to say. Similar social and skills-based barriers to bystander intervention have been identified in other contexts (Bennett, Banyard, & Garnhart, 2014) . Thus, students may require particular training in how-as opposed to when-to intervene.
The majority of intervention suggestions were relevant to interventions for heavy drinking in general, rather than being unique to blackouts. However, at the individual level, participants demonstrated limited awareness of the neurological causes and consequences of blackouts and expressed interest in learning how blackouts impact the brain. This indicates a potential role for blackoutspecific information in prevention and intervention efforts. The idea that changing normative perceptions of blackouts (both perceived approval and perceived prevalence) might influence behavior also indicates promise for blackout-specific normative feedback interventions. Current normative alcohol feedback interventions reduce drinking quantity among young adults, but they do not consistently alter the pattern of drinking that leads to blackouts (Carey, Scott-Sheldon, Elliott, Garey, & Carey, 2012; Cronce & Larimer, 2011) . It is possible that blackout-specific feedback would enhance the efficacy of these interventions in reducing the quick, heavy drinking that leads to blackouts.
Limitations and Future Directions
Several limitations of the current data should be noted. First, while use of qualitative methods allowed us to document responses that were not influenced by the research team, it also limited our ability to assess the number of students who would have endorsed each risk factor independently. Because we did not include specific follow-up prompts about each individual risk factor (e.g., how genetics might influence the likelihood of blackouts), it is possible that participants know more about certain risk factors than they indicated spontaneously in focus group discussions. Use of focus groups, rather than individual interviews, may also have increased social desirability in participant responses. Similarly, although use of focus groups allowed us to obtain breadth on this topic (i.e., many students' opinions on blackouts), it may have limited the depth we could attain (e.g., it was not feasible to follow up on each individual response to get a better understanding of what exactly the student was thinking or to examine individual-level correlates of participant knowledge). Finally, the sample was limited to college students who had experienced a blackout in the past 6 months. While this sample was ideal for the aims of this study, noncollege young adults and those who have not experienced a blackout may have different understanding of blackouts. Quantitative studies are needed to replicate and extend these findings in larger, more generalizable samples.
Conclusion
Researchers have advocated for increased efforts to educate young adults about the nature of blackouts in order to reduce their likelihood of alcohol-related harm (Wetherill & Fromme, 2016) . This study informs these efforts by providing insight on college students' understanding of what influences blackouts. While education is not the first line of prevention or intervention for heavy drinking among college students, personalized feedback does reduce risk (Carey et al., 2012; Cronce & Larimer, 2011) . Studies to date have not examined the unique or incremental efficacy of individual-level feedback on blackouts or BAC; however, young adults in college overestimate the prevalence of blackouts among their peers (Brett, Leavens, Miller, Lombardi, & Leffingwell, 2016) and grossly overestimate the number of drinks they would have to consume to experience a blackout (Mallett, Lee, Neighbors, Larimer, & Turrisi, 2006) . Data from the current study suggest that young adult college students also have limited understanding of the biological mechanisms of blackouts, the interactive effects of alcohol and other drugs, and the impact of blackouts on the brain. These are promising future directions for alcohol interventions.
